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TO ALL WHOM IT MAY CONCERN: 

Be it known that I, Young Hun Seo, a citizen of Republic of Korea, 
residing at 891-10 Daechi-dong, Gangnam-gu, Seoul, Republic of Korea have invented a 
new and useful METHOD OF FABRICATING SILICON ON INSULATOR 
SUBSTRATES FOR USE IN SEMICONDUCTOR DEVICES, of which the 
following is a specification. 
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METHODS OF FABRICATING SILICON ON INSULATOR SUBSTRATES 
FOR USE IN SEMICONDUCTOR DEVICES 

TECHNICAL FIELD 

[0001] The present disclosure relates to semiconductor devices and, more 
particularly, to methods of fabricating silicon on insulator ("SOI") substrates for use 
in semiconductor devices. 

BACKGROUND 

[0002] Recently, as design rules for semiconductor devices are decreased and the 
semiconductor device is integrated, a SOI structure has attracted considerable 
attention as a way to reduce junction capacitance between a silicon substrate and 
junctions by providing an insulator between the silicon substrate and semiconductor 
devices. 

[0003] In a SOI substrate having the SOI structure, isolation is achieved by 
employing a silicon oxide film as an insulation film. Therefore, in case that the SOI 
substrate is used in a semiconductor field, it is possible to prevent soft errors and/or a 
latch up phenomena to improve reliability of the semiconductor device. Further, 
because the junction capacitance of the impurity diffuse layer of active regions can be 
reduced in case of an integrated circuit having the SOI structure, the amount of charge 
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and discharge current due to switching decreases, resulting in reduced power 
consumption. 

[0004] The SOI substrate is, however, more expensive than the typical silicon 
substrate. Further, fine defects may be generated in the insulation film of the SOI 
substrate, thereby deteriorating the yield of the semiconductor device. 

[0005] In order to solve the problems, a study of a method for fabricating a SOI 
structure in a logic process has been conducted. Referring to Figs. 1 A to ID, there 
are provided schematic cross sectional views setting forth a prior approaches for 
fabricating shallow trench isolation("STI"). 

[0006] The prior method begins with the preparation a silicon substrate 1 . As 
shown in Fig. 1 A, an oxide layer is deposited on the silicon substrate 1 as a first 
insulation layer 2 and a nitride layer is deposited thereon as a second insulation layer 
3. Next, on the second insulation layer 3 are formed photoresist patterns 4 serving to 
a mask by applying and patterning photoresist thereon. 

[0007] Referring to Fig. IB, portions of the second insulation layer 3 uncovered 

with the photoresist patterns 4 are removed by a dry etching to partially expose the 

first insulation layer 2. Subsequently, thus exposed portions of the first insulation 

layer 2 are removed by a dry etching till the silicon substrate 1 is partially exposed 
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therethrough. Next, thus exposed portions of the silicon substrate 1 are etched in a 
predetermined thickness by a dry etching to form trenches 5. 

[0008] Referring to Fig. 1 C, the photoresist patterns 4 are removed and then 
cleaning is performed. Next, a gap filling is carried out on the trenches 5 by using 
trench filling material to form a trench isolation layer 6. Thereafter, a chemical 
mechanical polishing is performed to remove a portion of the trench isolation layer 6 
covering the top surface of the second insulation film 3 to form trench isolation films 
7 (see Fig. ID), thereby producing a shallow trench isolation ("STI") structure where 
the trench isolation films 7 are disposed in only the trenches 5, i.e., non-active 
regions. 

[0009] Thereafter, the second insulation layer 3 used in establishing STI structure 
are removed by a wet etching and then semiconductor devices are formed by a various 
processes, e.g., an ion implantation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Figs. 1 A to ID show schematic cross sectional views setting forth a prior 
method for fabricating a shallow trench isolation. 
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[0011] Figs. 2A to 2F provide schematic cross sectional views setting forth an 
example disclosed method of fabricating a silicon on insulator substrate for use in a 
semiconductor. 

DETAILED DESCRIPTION 

[0012] The method for fabricating the SOI substrate begins with the preparation an 
N-type or a P-type single silicon substrate 101 . As shown in Fig. 2A, an oxide layer 
is deposited on the substrate 101 as a first insulation layer 102 and a nitride layer is 
deposited thereon as a second insulation layer 103. Subsequently, on the second 
insulation layer 103 are formed photoresist patterns 104 serving to a mask by 
applying and patterning photoresist thereon. 

[0013] Referring to Fig. 2B, portions of the second insulation layer 103 uncovered 
with the photoresist patterns 1 04 are removed by dry etching to partially expose the 
first insulation layer 102. Subsequently, thus exposed portions of the first insulation 
layer 102 are removed by dry etching till the silicon substrate 101 is partially exposed 
therethrough. Next, thus exposed portions of the silicon substrate 101 are etched in a 
predetermined thickness by dry etching to form trenches 105, each of the trenches 105 
having a peripheral region and a bottom region. 
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[0014] Referring to Fig. 2C, the photoresist patterns 104 are removed and then 
cleaning is performed. Thereafter, another nitride layer is deposited as a third 
insulation layer 1 06. 

[0015] As shown in Fig. 2D, an etch-back process is performed on the third 
insulation layer 106 to remove portions of third insulation layer 106 that cover a top 
surface of the second insulation layer 103 and the bottom regions of the trenches 105, 
so that the silicon substrate 101 is partially exposed. In other words, portions of the 
third insulation layer 106 covering the peripheral surfaces of the trenches 105 are not 
removed. 

[0016] As shown in Fig. 2E, an anodization is carried out on the silicon substrate 
101 through the exposed bottom portions of the trenches 105 to form a porous silicon 
film therein. Thus formed porous silicon film is changed into a silicon oxide (Si0 2 ) 
film by an oxidation reaction to obtain a SOI film 107. At this time, portions of the 
third insulation layer 106 covering the peripheral surfaces of the trenches 105 serve to 
protect active regions of the silicon substrate 101 where semiconductor devices will 
be formed. Subsequently, gap filling is carried out on the trenches 1 05 by using 
trench filling material to form a trench isolation layer 108. Thereafter, a chemical 
mechanical polishing is performed to remove a portion of the trench isolation layer 
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108 covering the top surface of the second insulation film 103 to form trench isolation 
films 109(see Fig. 2F), thereby producing a shallow trench isolation ("STI") structure 
where the trench isolation films 109 are disposed in only the trenches 105, i.e., non- 
active regions. Accordingly, it is possible to obtain a SOI substrate where the SOI 
film 107 is provided between the active regions and the silicon substrate 101. 

[0017] Thereafter, the second insulation layer 103 used in establishing STI 
structure are removed by a wet etching and then semiconductor devices are formed by 
a various processes, e.g., an ion implantation. In such a SOI substrate, it is possible 
to improve the yield of the semiconductor device and stabilize the performance 
thereof by forming the SOI film therein. 

[0018] As disclosed herein, an example method of fabricating a silicon on insulator 
substrate for use in a semiconductor structure may include forming a plurality of 
trenches on a substrate; forming an insulation layer on the trenches; removing a 
portion of the insulation layer formed on the trenches to partially expose the substrate; 
and forming a silicon on insulator film in the substrate via the exposed portions of the 
substrate. 

[0019] An alternative example method of fabricating a silicon on insulator substrate 
for use in a semiconductor structure may include forming a plurality of trenches on a 



PATENT 

Attorney Docket 20059/PIA3 1 1 99 

substrate, each of the trenches having an inner surface divided into a peripheral 
surface and a bottom region; forming an insulation layer on the inner surface of each 
of the trenches and top of the substrate; removing a portion of the insulation layer 
formed on the bottom region of each of the trenches to partially expose the substrate, 
wherein a portion of the insulation layer formed on the peripheral surfaces of each of 
the trenches remains; forming a silicon on insulator film in the substrate via the 
exposed portions of the substrate; and filling the trenches with trench filling material 
to form trench insulation films. 

[0020] Although certain example methods are disclosed herein, the scope of 
coverage of this patent is not limited thereto. On the contrary, this patent covers 
every apparatus, method and article of manufacture fairly falling within the scope of 
the appended claims either literally or under the doctrine of equivalents. 
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